Objective-To assess whether people from ethnic minority groups are less likely to be accepted at British medical schools, and to explore the mechanisms ofdisadvantage.
Introduction
The selection of medical students is necessarily controversial since the number of able applicants exceeds the number of places. Those selecting have a duty to ensure that selection is fair and a legal obligation under the Race Relations Act 1976 and the Sex Discrimination Act 1975 to ensure that selection does not discriminate according to ethnic origin or sex. Agreement is also lacking on the balance of academic and non-academic characteristics needed for a course that leads to a registrable qualification for medical practice. Those selecting also need to ensure that the medical students chosen are well qualified to cope with a demanding course and have the best potential to practise effectively as doctors.
In 1986 the proportion ofmedical students with nonEuropean surnames differed significantly between London medical schools.' Such data, however, could not indicate "racial discrimination" because entrants with equivalent qualifications were not shown to differ in their success at selection. Reanalysis of our 1981 cohort of medical school applicants2 showed that applicants with non-European surnames were less likely to be accepted, even after taking differences in academic qualifications into account. 3 In 1987 the Commission for Racial Equality investigated the specific admissions procedure at St George's Hospital Medical School in London and found evidence for discrimination by race and by sex. 4 Cohort studies in 1981 and 1986, however, found no evidence of discrimination against women.25 In the 1986 cohort ethnic origin was based on self reporting, and clear evidence emerged that applicants from ethnic minority groups were less likely to be accepted than white applicants with equivalent qualifications. 5 As a result of the commission's inquiry4 and earlier research2 the (then) Universities' Central Council on Admissions began collecting routine statistics in the autumn of 1989 from applicants on ethnic origin. For university applicants in general, applicants from ethnic minority groups tend to be of lower social class, to have lower educational qualifications, and to have resat more examinations, although such factors only partly explain a lower success rate. 6 Applicants from ethnic minority groups also apply more to higher status institutions, for high demand and competitive courses such as medicine and law,7 and to local institutions; all such factors make success less likely.
To show that applicants from ethnic minority groups are disadvantaged is not straightforward; it requires prospective information and comparison of those who are successful and those who are not after accounting for relevant background factors. We describe a large study of applicants for admission in October 1991 to five English medical schools. The study examined 68% of all home applicants to British medical schools and is large enough to assess selection individually at most British medical schools as each candidate can apply to five.
Subjects and methods
The study considered all subjects who applied through the Universities 
Results
Our study considered the application forms of 6901 subjects who applied to at least one of the five participating medical schools (55% applied only to one participating school, 8% to more than two, and none to 16-17. all five). Since most applicants had applied to five medical schools in total, most of which were not participating schools, it was possible in principle to assess application and acceptance at all medical schools. Of the 6901 applicants, 2962 were accepted at one of the 28 medical schools in the United Kingdom (2905 for 2nd MB and 57 for 1st MB (premedical) courses), representing 69-7% of the 4248 subjects accepted for medicine in the United Kingdom. A total of 5918 of these applicants had applied to the Universities' Central Council on Admissions by the closing date and had a postal address in the European Community and were sent questionnaires; of the remainder, 352 applied late and the rest had addresses outside the community. Of the 5918 applicants sent questionnaires, 5388 (91%) responded and 2814 (47 5%) were admitted to a medical school. Ofthe total 6901 applicants in the study, 5553 were British nationals; since non-British nationals are typically more heterogeneous and often subject to specific quotas for admission, the remainder of this report considers only British nationals, of whom 2619 (47 2%) were accepted at medical school. Of the 5553 British nationals, 5152 received a questionnaire (the remainder had addresses outside the European Community, applied late, or had their questionnaires returned as undeliverable by the post office); and it was returned by 4791 (93 0%). Table I compares the proportions of the various ethnic groups in university applicants and entrants in general (based on data from the Universities' Central Council on Admissions'6), and medical school applicants and entrants (present study), with population estimates from the 1991 census.7 The ethnic mix of the applicants and of the general population was clearly different, Asian groups being overrepresented and Afro-Caribbean groups being underrepresented relative to population proportions. In addition, the proportion of applicants to British medical schools who were from ethnic minority groups, as indexed by a nonEuropean surname, increased from 11 2% in 19813 to 22-9% in 19865 and 26-3% in 1991.
NUMBERS OF APPLICANTS AND ENTRANTS FROM ETHNIC MINORITY GROUPS

COMPARISON OF ETHNIC MINORITY AND WHITE APPLICANTS
Applicants from ethnic minority groups differed from white applicants in several ways. Figure 1 shows the disadvantage of having a non-European surname after the seven other predictors had been accounted for; a test for homogeneity of effect sizes'7 showed significant differences between 
PROCESS OF SELECTION
The analysis so far has compared acceptances with rejections and has shown that applicants from ethnic minority groups are less likely to be accepted. We then looked at the process of selection to isolate where applicants from ethnic minority groups were disadvantaged; we considered only the majority of applicants, who apply before taking A levels.
Acceptance at medical school is the last of five stages, for each of which we have measures. Firstly, applicants obtain grades in GCSE examinations. Secondly, on the basis of these and day to day experience of candidates, referees provide estimated A level grades for the application form. Thirdly, medical schools use GCSE grades and estimated A level grades, together with the application form and interviews, to make conditional offers. Fourthly, applicants obtain their A level grades; and, finally, candidates meeting target grades along with others using clearing or other mechanisms, are accepted. Each stage can be affected by an earlier stage, and relation between variables may differ according to ethnic origin. The relation between such variables, which are ordered in time, can be modelled by means of path analysis or structural equation modelling." 12
The first model fitted allowed for the different variances found in the GCSE and A level measures in the two ethnic groups (table II) but forced identical structural relations for the two groups; this model was rejected (X2=76 613, df= 10, PW0-001). Individual structural relations were then allowed to differ for the two ethnic groups until an adequate model was obtained (X2=8-02, df=7, P=0 33), as shown in figure   2 . Three structural relations differed significantly in white and non-white applicants. Equivalent A level estimates were more likely to result in an offer in white than non-white applicants; an offer was more likely to result in acceptance in non-white applicants; and equivalent A level grades were less likely to result in acceptance in non-white applicants; the latter effect presumably acts through the clearing process.
Discussion
As has been suggested previously,'8 black people were underrepresented among medical school entrants (1 -0%) relative to population proportions (1 7%), despite being overrepresented among medical school applicants (3 0%). In contrast, subjects from an Asian background were overrepresented relative to population proportions (4 7%), both among medical school applicants (23-6%) and among entrants (18 2%). Nevertheless, overall a smaller proportion of equivalently qualified applicants from ethnic minority groups was accepted relative to white applicants. One reason might be that white applicants were judged to be stronger on non-academic qualities, although our findings of the central role of surnames argue against that conclusion. Another might be a response to the perceived disproportionate number of applicants from ethnic minority groups, although such a reason would not be legitimate. The law is clear that selection or rejection of candidates must be entirely on a person's merits.
WHERE DISCRIMINATION OCCURS
White applicants were advantaged relative to nonwhite applicants (odds ratio 1-46 (1-19 to 1-74) ), although the extent of the advantage was lower than that found in the 1986 cohort5 (odds ratio 2 7 (1 9 to 3 8)). Having a non-European surname was a more powerful predictor of disadvantage than ethnic origin itself, with ethnic origin providing no additional predictive power over surname. This suggests that the poorer performance of candidates from ethnic minority groups (which did not differ between ethnic groups) is unlikely to result from particular academic or non-academic behaviours characteristic of particular groups and that instead the disadvantage is predominantly associated with members of the groups who have certain surnames. Since surnames are but arbitrary labels that reveal nothing of a person's aptitudes or abilities, the implication is that surnames are principally being used in selection to identify the ethnic origin of applicants and thereby to discriminate against them. The size of the disadvantage differed between medical schools, probably reflecting procedural differences between medical schools. Because shortlisting is the largest reducer of numbers in application we suspect that it is the main place where discrimination occurs, as is also the case in postgraduate selection. '9 The path analysis of the process of selection is important in understanding why non-white applicants are less likely to be accepted. Although referees' estimates of A level grades are equally predictive of eventual achievement in white and non-white candidates, higher estimates are more likely to result in an offer in white than non-white candidates. This is probably the main point where disadvantage is experienced by applicants from ethnic minority groups; it occurs early in the selection process, a conditional offer being the principal hurdle in selection so that a large number of applicants will be affected. Non-white applicants are also less likely to be accepted through mechanisms that apply after A level grades are known. The overall result is that with equivalent academic achievement, non-white candidates are less likely to be accepted than are white candidates. A PATIENT WHO CHANGED MY PRACTICE "Is there a doctor around?" My heart sank as I overheard a member of staff in the duty free shop at Vancouver Airport asking for help with someone who had collapsed. He was the third such person that I had seen that month. I had felt so useless on the two previous occasions that I decided not to respond. I was on holiday after all. I paid for my goods and started to walk back to the departure lounge. As luck would have it my route took me past the scene and I felt unable to walk on. The cardiopulmonary resuscitation was already in progress. I announced my profession and started to direct the proceedings. The patient's distressed wife looked at me gratefully and begged me to "make him breathe." She told me that her husband was in his mid 50s and had already had two heart attacks. Despite our attempts, there was still no output when the paramedical staff arrived on the scene. They were still thumping his chest 20 minutes later when I passed again to board the plane.
The second occasion had been on the plane on the way over. "If there is a doctor on board could they make themselves known to a member of the crew." I was directed to the back of the plane to see a young man who had broken a glass. He was concerned that he might have a fragment in his eye. Could I have a look? Feeling rather sheepish I admitted to being a psychiatrist and not a proper doctor. I was allowed back to my seat.
The first occasion was a couple of weeks before this. I was in my local gym and could see staff running in and out of the adjacent children's play barn. My suspicion that something was up was confirmed when a member of staff came into the gym and spoke to everyone apart from me. Somehow I guessed that they wanted a doctor. I asked a man nearby what was going on. "Someone's collapsed in there I think," he replied. Dripping with sweat I dashed next door and saw a young woman unconscious on the floor. She was a diabetic patient and had a history suggestive of hypoglycaemia. As she started to come round I encouraged her to drink something sweet. Once again when the ambulance arrived I left, feeling frustrated by my impotence.
Perhaps things run in threes and it will be quieter for a while now. I have managed to avoid such situations in the past and even used to envy colleagues who were always stopping by the road to help at accidents. I have now come to dread being in the wrong place at the wrong time and like many psychiatrists have lost confidence in my ability to deal with medical emergencies. It was thus by lucky coincidence that, on my return from Canada, I was invited to attend a refresher course in basic life support. This time I went. I hope that my recent experiences will encourage me to attend similar courses from time to time. Proper doctor or not, it might just make a difference sometime.-GILL SALMON is a registrar in psychiatry in Oxfordshire
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